THE RATE OF resectability of cancer of the esophagus is still less than 50% which is indicative of the difficulties in carly detection. Despite improvement in recent years in detection of esophageal carcinoma, a high percentage of non-resectable cases is still the rule because of early infiltration into the surrounding mediastinum. Preoperative judgment concerning the resectability of a lesion and preoperative evaluation of surgical completeness or palliative procedures is of obvious importance. In evaluating esophagograms we have detected changes in the "esophageal axis" whieh made it possible to accurately predict the extent of local infiltration into the surrounding tissues.
I. Physiological Esophageal Axis
It is essential to understand the physiologic changes which may occur in the esophageal axis before it is possible to definitely identify pathologic changes.
As KlinkhamerI stated, the normal x-ray pattern of the esophagus has major curvings at the aortic arch and at the left main stem bronchuls. Otherwise a relatively smooth esophageal axis is usually noted. The x-ray in Figure 1 was taken in the left anterior oblique position; the left main stem bronchus impression is distinctly seen.
The course of the esophagus is by no means constant at different ages. In daily practice, an exaggerated aortic arch impression in the aged, a marked curvature of the esophageal axis due to an enlarged heart, and compression or changes in the course of the esophagus due to abnormal elongation or tortuosity of the thoracie aorta are frequently noted (Fig. 2) (Table 2) . Figure 3 shows the aortogram of a 61-year-old man with an aneurysm of a markedly tortuous thoracic aorta. Esophagography revealed marked traction and fixation of the esophagus posteriorly along with the flexed aorta (Fig. 4) Figure 7 is the x-ray of a 58-year-old woman with cancer of the mid-esoplhagus showing no abnormalities of the esophageal axis. At the time of resection, the macroscopic degree of penetration was A0, and this was substantiated histologically (Fig. 8) Analysis of the abnormalities of the "esophageal axis" from the preoperative esophagograms was performed in cases where marked extra-adventitial infiltration had allowed only palliation. The following features were apparent in the studies (Fig. 9): 1) Tortuosity of the proximal side of the tumor.
2) Angulation of the esophageal axis.
3) Deviation of the esophageal axis. (a) Axis deviation above and below the tumor. (b) Axis deviation of the tumor. (c) Abnormality of distance from the spine. Tortuosity on the oral side of the tumor probably occurs due to fixation of esophagus by tumor infiltration into the surrounding tissues with subsequent dilatation and elongation of the proximal side due to stenosis. The angulation and deviation of the axis are caused by traction which results from tumor infiltration into the adjoining tissues. This is seen especially in cases with deep infiltrating cancerous ulcers. Figure 10 illustrates proximal esophageal tortuosity. In this patient extensive direct infiltration was noted on the membranous portion of the tracheal bifurcation and only exploratory thoracotomy was performed. Figure 11 is the esophagogram of a 65-year-old man with cancer of the mid-esophagus. Figure 12 shows the histopathologic findings in the same case. There is obvious adventitial penetration. Figure  13 is the esophagogram of a 65-year-old man, with angulation of the esophageal axis and an increased distance from the mid-line of the vertebral column. Operation revealed direct infiltration into the aorta (A3) and only exploratory thoracotomy was performed. Figure 14 is a 61-year-old man, with cancer of the lower third of the esophagus. The dorsoventral view revealed axis deviation at the tumor itself. Thoracotomy revealed direct bilateral infiltration into the mediastinal pleura. Only incomplete resection was accomplished.
The relationship between abnormalities in the esophageal axis and operative results: X-ray studies of 82 cases of esophageal cancer collected from 1952-1960 were examined. Table 3 compared the abnormalities found in these x-rays with the results of operation. Among the 40 cases in which complete resection of the main lesion was successful, no abnormalities were found in the esophageal axis of 36 patients (90.0%). Unlike this situation are the 12 patients with palliative resection, 11 of whom (91.7%) showed abnormalities in this esophageal axis. In the 30 patients in whom only exploratory thoracotomy (or laparotomy) was carried out or no operation was performed, abnormalities in the esophageal axis were seen in 20 of 30 Table 4 shows the relationship between the abnormality in the esophageal axis and the degree of histologic infiltration into the adventitia. Among the 40 patients in whom complete local resection was performed, the 36 patients who had no abnormalities in the esophageal axis also had no infiltration into the adventitia. Among 12 with incomplete local resection, stages a2 to a3 were noted in all 11 patients who preoperatively had demonstrated abnormalities of the esophageal axis.
Discussion
At the present time, esophageal cancer is non-resectable in about one half of the occurrences. An accurate preoperative judgment as to resectability of the lesion is therefore of prime importance. In its position as a mediastinal organ, the esophagus is in intimate relation with other vital organs of the thorax; it is understandable that esophageal cancer very early in its course becomes incurable. Modes of evaluation stated previously include azygography, radiography of the thoracic duct, mediastinoscopy, pneumomediastinum, and bronchoscopy. While each of these are useful methods, their actual examination is sometimes complicated and frequently does not give adequate information to help in evaluation.
Judgment of the resectability and prognosis of esophageal cancer has been attempted by numerous investigators based on the length, type and site of the filling defect seen on esophagogram. A tumor with a long diameter of less than 5-6 cm. by x-ray was considered by many to represent a potentially curable lesion. Other workers considered a diameter of less than 10 cm. as an indication, provided preoperative irradiation was used. It became apparent that the length of the filling defect by itself was an inadequate criteria to base the resectability of a lesion. We have examined a series of cases, and by assessing the "esophageal axis" have attempted to determine the local condition of the tumor and its degree of infiltration into the surrounding tissues. A complete preoperative evaluation such as the "esophageal axis" must be utilized. Conclusions Evaluation of the resectability of esophageal cancer was approached by studying the "esophageal axis" in 82 patients. By detection of abnormalities in this parameter, cancerous infiltration into the adventitia or surrounding organs may be predicted with considerable accuracy, according to this retrospective study of operative findings correlated with histopathological observations. Abnormalities of the esophageal axis present as 1) tortuosity on the proximal side of the tumor 2) angulation of the esophageal axis and 3) deviation of the esophageal axis consisting of a) axis deviation above and below the tumor, b) axis deviation of the tumor itself c) or abnormal distance from the mid-line of the vertebral column. While these facts are straightforward and may well have been utilized vaguely by many workers, a comparison with operative and histological findings is reported and improved preoperative prediction is suggested. 
